In this study, the pine tree (Pinus Eldarica Medw.) needles were evaluated as the biomonitors of heavy metal contamination in Tehran, Iran. The pine needle samples supplied from the old trees according to the main wind direction (highest wind speed) were obtained from each parts of tree and then were homogeneously mixed. The samples were taken from different locations with different degrees of metal pollution (urban, industrial, highway and control sites). Then, the concentrations of lead, zinc, copper, nickel and chromium were measured using a flame atomic absorption spectrophotometer. The result of this study showed that the highest and the lowest metal concentrations were found in the heavy traffic sites and the control site, respectively. However, samples taken from highway sites contained the high concentrations of nickel, copper and lead. Moreover, industrial areas were found to have high contents of zinc and chromium. The variation in heavy metal concentrations between the studied locations is due to changes in traffic density and anthropogenic activities. This research proved significant correlations between the heavy metal concentrations in pine needle samples. Finally, it is concluded that Pinus Eldarica Medw. needles can be applied to monitor polluted sites.
INTRODUCTION
Increasing of anthropogenic activities leads to the emission of var ious pollutants in to th e environment and different types of hazardous substances are consequently appeared into the atmosphere (Onder and Dursun, 2006; Kho et al., 2007) . Air pollution due to increased human activity is aesthetically offensive and can be a genuine health hazard to human, as well as vegetation, plants and micro-organisms (Boddy et al., 1994; Dursun et al., 2002; Gbaruko and Friday, 2007) . The use of plant tissues in sampling has long been shown to be an effective indicator of atmospheric pollution (Goodman and Roberts, 1971) . Vegetation is a proper indicator to assess the impact of a pollution source on th e vicinity wh ich is due to high metal accumulation of plants (Onder and Dursun, 2006) . Furthermore, the observed effect is a time-averaged result, which will be more reliable than direct determination of the pollutant concentrations in air, for a short period. The emission of toxic substances in th e envir onmen t h as been spr ead fr om industrialized countries. Many industrial plants and also heavy traffic may produce heavy metal into the atmosphere. Traffic pollutants include potentially toxic metals for health such as lead, zinc and cadmium (Viard et al., 2004; Duran and Gonzalez, 2009 ). Heavy metals are among the pollutants that need to be removed from contaminated sites. They are considered hazardous contaminan ts that can accumulate in the human body, with a relatively long half-life. For instance, it has been stated that, Cd has a half-life of 10 years in the human body (Salt et al., 1995) . Heavy metals cause serious environmental risks and therefore, its effect has been examined extensively (Abdel-Ghani et al., 2007) . Uptake of elements into plants can happen via different ways. The elements can be taken up via roots from soil and transported to the leaves; also they may be taken up from the air, or by precipitation directly via the leaves. Trace elements may be also taken up via the mentioned ways. Biological monitors and vegetations are used to measure the levels of atmospheric trace metal concentration (Onianwa et al., 1986; Onasanya et al., 1993; Wolterbeek et al., 1996; Celik et al., 2005; Nabulo et al., 2008) . Biological monitors are applied as the cheapest and simplest indicator for monitoring the trace metal concentrations in the atmosphere. Numerous different bio-indicators are used in monitoring air pollution, such as mosses, lichens, vascular plants, woody plants, etc. Both the broadleaves and coniferous trees are used in air pollution studies (Löstschert and Köhm, 1978; Grodzinka, 1982; Huhn et al., 1995; Lippo et al., 1995; Adeniyi, 1996) . The aim of this work is to determine the pollution levels (concentrations) of Pb, Cu, Zn, Ni and Cr in the atmosphere of Tehran city using pine tree (Pinus Eldarica Medw.) needles as a bio-indicator. The result could be used as preliminary baseline data for trace elements concentrations in the ecosystems for future assessment and monitoring.
MATERIALS AND METHODS

Study area
Tehran is the capital city of Iran, which has an elevation of around 1400 m above sea level, at latitude (35 º50´N) and longitude (51 º37´E). The average annual precipitation in the investigated area is 246 mm/y. Minimum temperature is 4.5 ºC in January and maximum temperature 31.5 ºC in August. Relative humidity during daytime is relatively low ranging from 28 % in June to 64 % in December. The city suffered from high traffic density caused by vehicles. The average number of vehicle movements per hour in urban, industrial, highway and control sites of the study area are 360, 315, 1400 and < 50, respectively. Nowadays, Pine (Pinus eldarica Medw.) covers the majority of urban trees in Tehran due to it's ever greenness (Fig. 1) .
Sampling and analysis
The pine needles were collected from old trees about 20-25 years old during July and August 2007. Pine trees are widespread in Tehran with evergreen needle normally 3-5 inches irregularly twisted (Fig. 2) .
All of trees were identified according to the documents obtained from the Tehran Municipality and Green Space Organization (Tehran Municipality, 2007 ) .
The needle samples supplied from the trees according to the main wind direction (i.e. the highest wind speed) were obtained from each parts of tree and then were homogeneously mixed. The total number of collected samples was 53, distributed as follows: 15 samples from the urban, industrial and highway sites and 8 samples were from control site. The samples were separately collected into clean cellulose bags and brought to the laboratory on the same day. In laboratory, the samples were carefully washed three times with distilled water to remove adhering particle (Babaoglu, et al., 2004) . All needle samples were weighed and then dried in an oven at 70 ºC for 48h. The samples (1 g) of finely ground needles were digested with concentrated HNO 3 in a microwave system. Heavy metal concentrations were measured by th e flame atomic absorption spectrophotometer, Perkin-Elmer AAS analysis 300 model, with three replicates. Used metal standards were provided from Merck, Germany. The analysis of variance (ANOVA) was used to compare the significant difference in the mean concentration of heavy metals between the sampling sites. F is a parameter in the level of 5 %. Pearson's correlation coefficient was used to measure the degree of correlation between logarithms of the metal concen trations. ANOVA test an d Pear son 's 
